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INTRODUCTION:  Laparoscopic  intraperitoneal  onlay  mesh  (IPOM)  repair  has  become  a  widely  accepted
operative  technique  for incisional  hernias.  However,  tack  ﬁxation  poses  the  risk  of adhesions  and  injury
to  the  intestine.  We  report  the  case  of  spiral  tacks  adherent  to  the  small  bowel  after  IPOM  repair  for
incisional  hernia.
PRESENTATION  OF CASE:  64 years  old  male  patient  who  underwent  laparoscopic  IPOM  repair  for  incisional
hernia  1  year  after  open  sigmoid  resection.  A laminated  polypropylene  mesh  was  ﬁxed  with  titanium
spiral  tacks.  4 years  later,  elective  open  cholecystectomy  was  performed.  Two  spiral  tacks  integrated
in  the seromusular  layer  of the  small  bowel  were  encountered.  Tacks  were  removed  and  bowel  lesions
oversewn  with  interrupted  seromuscular  stitches.
DISCUSSION: According  to  the current  literature,  complications  related  to metal  spiral  tacks  in  IPOM  mesh
repair  such  as intestinal  perforation  or  strangulation  ileus  seem  to be rare.  To  our knowledge,  spiral  tacks
adherent  to the  intestine  have  not yet  been  published  to date. Alternative  techniques  for  mesh  ﬁxation
are  transfascial  sutures  with  single  stitches,  continuous  sutures  or ﬁbrin  glue,  as  already  used  in TAPP
and  TEP  procedures  for inguinal  hernia  repair.  The  ideal and  safest  technique  for  mesh  ﬁxation  in  IPOM
repair  for  incisional  hernias  remains  controversial.
CONCLUSION: Spiral  tacks  used  for  intraperitoneal  mesh  ﬁxation  can  lead  to adhesions  and  bowel  lesions.
Sutures,  absorbable  tacks  or ﬁbrin  glue  are  alternatives  for mesh  ﬁxation.  Further  clinical trials  are needed
to  evaluate  the  safest  technique  of laparoscopic  IPOM  incisional  hernia  repair.
gical © 2013 Sur
. Introduction
Incisional hernias following abdominal surgery are a frequent
omplication with a cumulative incidence of 11–20% in the long-
erm follow-up.1,2 Laparoscopic intraperitoneal onlay mesh (IPOM)
epair has become a widely accepted technique for the repair of
entral incisional hernias.3–5 Laparoscopic incisional hernia mesh
epair leads to a lower incidence of surgical site infections and a
horter hospital stay when compared with the open technique.4,5
he recurrence rate appears to be the same in laparoscopic or open
ncisional hernia mesh repair.3–5 Tack ﬁxation of intraperitoneal
eshes poses the potential risk of adhesions and injury to the
ntestine.6,7 Transfascial sutures or ﬁbrin glue are an alternative
echniques for laparoscopic mesh ﬁxation. However, transfascial
utures are associated with increased incisional wound infection8
nd probably more postoperative pain.9 Fibrin glue ﬁxation for
POM repair is still experimental at present.10–12 Mesh ﬁxation
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thus remains a controversial issue in laparoscopic IPOM repair. We
report the case of titanium spiral tacks adherent to the small bowel
following laparoscopic IPOM repair of an incisional hernia.
2.  Methods
Report of a clinical case and systematic review of the literature.
Search of literature using the PubMed database.
3. Presentation of case
We report the case of a 64 years old male patient with a his-
tory of type 2 diabetes, obesity and nicotine abuse. The patient
was hospitalized in December 2005 for perforated sigmoid diver-
ticulitis, treated conservatively. 3 month later he underwent an
elective sigmoid resection. The procedure was  started laparoscop-
ically, then converted to open surgery due to technical difﬁculties.
1 year after the sigmoid resection, the patient presented 3 mid-
line incisional hernias. Laparoscopic IPOM repair was  performed
in July 2007. A laminated polypropylene mesh (PROCEEDTM Sur-
Open access under CC BY-NC-ND license.gical Mesh, Ethicon Inc., Route 22 West, Somerville, NJ 08876,
USA) of 25 cm × 30 cm was  ﬁxed to the peritoneum with four non-
absorbable single suture stitches (2.0 ProleneTM, Ethicon Inc., Route
22 West, Somerville, NJ 08876, USA), and titanium spiral tacks
NC-ND license.
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Fig. 1. Small bowel after adhesiolysis. Upper midline laparotomy, mesh incised lon-
gitudinally. Arrow: titanium spiral tack adherent to small bowel wall. Dashed arrow:
mesh.
Fig. 2. Metal tack integrated in small bowel wall. Upper midline laparotomy, mesh
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sncised longitudinally. Arrow: titanium spiral tack integrated in small bowel wall.
ashed arrow: bowel lesion after removal of a tack, oversewn with seromuscular
titch (PDS 4.0).
ProTackTM, Covidien, 15 Hampshire Street, Mansﬁeld, MA 02048,
SA). In November 2010 the patient was hospitalized again for
cute calculous cholecystitis. The abdominal CT scan showed metal
piral tacks in proximity to the small bowel. Acute cholecystitis was
reated conservatively and elective cholecystectomy was sched-
led 2 month later. Due to the large intraperitoneal mesh and the
revious abdominal surgery, an open cholecystectomy was per-
ormed. Access to the abdomen was achieved though an upper
idline laparotomy. During adhesiolysis, two titanium spiral tacks
dherent to the small bowel were encountered (Fig. 1). The tacks
ere completely integrated in the seromuscular layer of the small
owel (Fig. 2). The tacks were removed to avoid future compli-
ations, such as small bowel perforation or strangulation ileus.
he seromuscular lesions in the intestinal wall were closed using
nterrupted single stitches (PDS 4.0). Cholecystectomy was sub-
equently performed without difﬁculty. Due to the sutured smallPEN  ACCESS
f Surgery Case Reports 4 (2013) 283– 285
bowel lesions, a gradual return to normal diet was performed. Post-
operative recovery was uneventful; the patient could be discharged
home 6 days postoperatively.
4. Discussion
Metal tacks adherent to the small bowel were encountered inci-
dentally in the presented case. However, they could have led to
serious complications, such as intestinal perforation with subse-
quent peritonitis or strangulation ileus.
Complications related to spiral tacks seem to be rare. Searching
PubMed for the terms “spiral tack” and “complication” revealed a
case report of small bowel obstruction due to a displaced spiral
tack after TAPP inguinal hernia repair7 and another case report of
a spiral tack as lead point for volvulus after TEP inguinal hernia
repair, respectively.13 To our knowledge, spiral tacks adherent to
the intestine have not yet been published to date.
The ideal and safest technique for mesh ﬁxation in IPOM repair
for incisional hernias remains controversial. Whereas transfas-
cial suture ﬁxation leads to less mesh shrinkage,9 the transfascial
sutures are associated with a higher incidence of surgical site
infections.8 Whether transfascial sutures lead to more pain postop-
eratively compared with tack ﬁxation remains unclear.9,14 Another
option for suture mesh ﬁxation in laparoscopic IPOM hernia repair
are continuous sutures,15 but continuous suturing in laparoscopic
surgery, especially if performed on the parietal peritoneum, is tech-
nically demanding and time consuming.14
Absorbable tacks offer an alternative to the nonabsorbable metal
tacks. In a porcine model, absorbable tacks showed the same adhe-
sion strength and abdominal wall peel force than metal tacks.16
However, no clinical trial has compared these two types of tacks
for mesh ﬁxation at present.
Two experimental studies investigated the use of ﬁbrin glue
for mesh ﬁxation in IPOM hernia repair using a rat model. These
studies showed a good adhesive strength of the ﬁbrin glue and
reduced early adhesion formation.10,17 On the other hand, two
other experimental studies using a porcine model showed an
increased contraction and migration of the mesh when ﬁxed with
ﬁbrin glue compared with tacks.11,12 Fibrin glue is already used
for mesh ﬁxation in TAPP and TEP procedures for inguinal hernia
repair and seems to reduce postoperative pain signiﬁcantly.18–20
Fibrin glue thus can serve as an adjunct to mechanical ﬁxation to
reduce the number of tacks or transfascial sutures. Whether ﬁbrin
glue ﬁxation alone is also feasible in the clinical setting for IPOM
incisional hernia repair remains to be investigated.
5. Conclusion
Metal tacks used for intraperitoneal mesh ﬁxation can lead to
adhesions and bowel lesions. Sutures, absorbable tacks or ﬁbrin
glue are alternatives for mesh ﬁxation. Further clinical trials are
needed to evaluate the safest technique of laparoscopic IPOM inci-
sional hernia repair.
Conﬂict of interest statement
None.Funding
None.
 –  O
rnal o
E
p
o
o
A
p
c
o
R
1
1
1
1
1
1
1
1
1
1CASE  REPORT
T. Haltmeier, Y. Groebli / International Jou
thical approval
Written informed consent was obtained from the patient for
ublication of this case report and accompanying images. A copy
f the written consent is available for review by the Editor-in-Chief
f this journal on request.
uthors’ contributions
Drs. Tobias Haltmeier and Yves Groebli have no ﬁnancial and
ersonal relationships with other people or organisations that
ould inappropriately inﬂuence (bias) their work and no sources
f funding to declare.
eferences
1. Mudge M,  Hughes LE. Incisional hernia: a 10 year prospective study of incidence
and attitudes. British Journal of Surgery 1985;72(1):70–1.
2.  Seiler CM,  Diener MK.  Which abdominal incisions predispose for incisional her-
nias? Chirurg 2010;81(3):186–91.
3. Sajid MS,  Bokhari SA, Mallick AS, Cheek E, Baig MK.  Laparoscopic versus open
repair of incisional/ventral hernia: a meta-analysis. American Journal of Surgery
2009;197(1):64–72.
4.  Sauerland S, Walgenbach M,  Habermalz B, Seiler CM,  Miserez M.  Laparoscopic
versus open surgical techniques for ventral or incisional hernia repair. Cochrane
Database of Systematic Reviews 2011;(3):CD007781.
5.  Kurmann A, Visth E, Candinas D, Beldi G. Long-term follow-up of open
and laparoscopic repair of large incisional hernias. World Journal of Surgery
2011;35(2):297–301.
6.  Peach G, Tan LC. Small bowel obstruction and perforation due to a displaced
spiral tacker: a rare complication of laparoscopic inguinal hernia repair. Hernia
2008;12(3):303–5.
7. Fitzgerald HL, Orenstein SB, Novitsky YW.  Small bowel obstruction owing to
displaced spiral tack after laparoscopic TAPP inguinal hernia repair. Surgical
Laparoscopy, Endoscopy and Percutaneous Techniques 2010;20(3): e132–5.
8.  Brill JB, Turner PL. Long-term outcomes with transfascial sutures versus
tacks in laparoscopic ventral hernia repair: a review. American Surgeon
2011;77(4):458–65.
2PEN  ACCESS
f Surgery Case Reports 4 (2013) 283– 285 285
9.  Beldi G, Wagner M,  Bruegger LE, Kurmann A, Candinas D. Mesh shrinkage
and pain in laparoscopic ventral hernia repair: a randomized clinical trial
comparing suture versus tack mesh ﬁxation. Surgical Endoscopy 2011;25(3):
749–55.
0. Gruber-Blum S, Petter-Puchner AH, Mika K, Brand J, Redl H, Ohlinger W,  et al.
A  comparison of a bovine albumin/glutaraldehyde glue versus ﬁbrin sealant for
hernia mesh ﬁxation in experimental onlay and IPOM repair in rats. Surgical
Endoscopy 2010;24(12):3086–94.
1. Clarke T, Katkhouda N, Mason RJ, Cheng BC, Algra J, Olasky J, et al. Fibrin glue
for intraperitoneal laparoscopic mesh ﬁxation: a comparative study in a swine
model. Surgical Endoscopy 2011;25(3):737–48.
2. Eriksen JR, Bech JI, Linnemann D, Rosenberg J. Laparoscopic intraperi-
toneal mesh ﬁxation with ﬁbrin sealant (Tisseel) vs. titanium tacks: a
randomised controlled experimental study in pigs. Hernia 2008;12(5):
483–91.
3. Withers L, Rogers A. A spiral tack as a lead point for volvulus. Journal of the Society
of  Laparoendoscopic Surgeons 2006;10(2):247–9.
4. Bansal VK, Misra MC,  Kumar S, Rao YK, Singhal P, Goswami A, et al. A prospective
randomized study comparing suture mesh ﬁxation versus tacker mesh ﬁxa-
tion for laparoscopic repair of incisional and ventral hernias. Surgical Endoscopy
2011;25(5):1431–8.
5.  Jagad RB. Laparoscopic ventral hernia repair: a new method for ﬁxation of the
mesh with sutures. Surgical Laparoscopy, Endoscopy and Percutaneous Techniques
2008;18(3):277–9.
6.  Duffy AJ, Hogle NJ, LaPerle KM,  Fowler DL. Comparison of two composite meshes
using two  ﬁxation devices in a porcine laparoscopic ventral hernia repair model.
Hernia 2004;8(4):358–64.
7. Petter-Puchner AH, Walder N, Redl H, Schwab R, Ohlinger W,  Gruber-Blum
S, et al. Fibrin sealant (Tissucol) enhances tissue integration of condensed
polytetraﬂuoroethylene meshes and reduces early adhesion formation in
experimental intraabdominal peritoneal onlay mesh repair. Journal of Surgical
Research 2008;150(2):190–5.
8. Bittner R, Gmähle E, Gmähle B, Schwarz J, Aasvang E, Kehlet H. Lightweight
mesh and noninvasive ﬁxation: an effective concept for prevention of
chronic pain with laparoscopic hernia repair (TAPP). Surgical Endoscopy
2010;24(12):2958–64.
9.  Olmi S, Scaini A, Erba L, Guaglio M,  Croce E. Quantiﬁcation of pain in laparo-
scopic transabdominal preperitoneal (TAPP) inguinal hernioplasty identiﬁes
marked differences between prosthesis ﬁxation systems. Surgery 2007;142(1):
40–6.
0.  Schwab R, Willms A, Kröger A, Becker HP. Less chronic pain following
mesh ﬁxation using a ﬁbrin sealant in TEP inguinal hernia repair. Hernia
2006;10(3):272–7.
